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•
THE LOESS OF THE MISSOURI RIVER.
BY B. SHIMEK.

No obstacle has presented itself more persistently in the way of
those who have attempted to explain the formation of loess deposits by aqueous or glacial agencies, than the presence of the
remains of strictly terrestrial mollusks in the deposits.
At first the advocates of the aqueous and glacial theories attempted to brush aside the entire question by mere reference
to "land and fresh-water shells" in the loess, or specifically sought
support for their contentions in the presence of the few fresh-water
forms which occur in the deposit.
But when it was demonstrated beyond question that the vastly
preponderating proportion of the shells consists of strictly terrestrial forms, and that the relatively scant fresh-water species are
all inhabitants of small ponds or pools, and that no fluviatile
species occur, many of the former advocates of the aqueous theory
abandoned or modified their earlier views. But there remained
those who still sought solace in the presence of the few freshwater forms, and one positively declared* that "many land forms
may exist in an aquatic formation, but the existence of a single
aquatic fossil in the loess requires the presence of water."
Another, confessedly unfamiliar with the subject, misinterpreting, and through this lack of familiarity misrepresenting the statements of competent conchologists, has questioned the correctness
of the present writer's identification of the terrestrial shells, and
suggested that they may ~e fresh-water forms. t
Still other writerst have adopted the comfortable method of
simply disregarding the presence of the fossils, or barely mention*Annual address of President N. H. Winchell: Bull Geol. Soc. of Am., vol. 14, p. 145,
Agr., 1903.
tMiss Luella A. Owen, Am. Geologist, Vol. XXXIII, pp. 223-228, Apr., 190<1, and Vol.
XXXV, pp. 291-300. The former paper has been noticed by the writer in the Bull. Lab. Nat.
History, State University of Iowa, Vol. V, pp. 369-381. In the second paper the statements
of Dr. Gill and Mr. Gratacap were not given in their correct relation to the question, as the
writer ascertained by direct and indirect correspondence, and Miss Owen's argument,
based on a misconception of these statements, ls wholly without value.
t As, for example, Prof. W. H. Norton in the reports of the Iowa Geol. Survey on the
Geology of Linn (Vol. IV), Scott (Vol. IX) and Bremer (Vol. XVI) counties.
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ing them but suggesting no explanation or significance of their
presence.
But the most remarkable effort of those who, appreciating the
need of an explanation of the presence of the terrestrial forms, but
still adhering to the aqueous hypothesis, appears in the attempted
explanation of the presence of the terrestrial shells in the loess
offered by Prof. J. E. Todd, who strives to show that the surface
shells were dropped into crevices, or were covered by the creeping
of the loess, and were not contemporaneous with it. This explanation was first suggested by Professor Todd in the report of the
Missouri Geological Survey.* It was again presented by the same
author before this Academy Dec. 29, 1897, in a paper entitled
"The Degradation of the Loess," but it was so thoroughly demolished in the subsequent discussion by Professor Calvin and others,
that that portion of the paper containing the attempted explanation was withdrawn from publication, and does not appear as a
part of that paper printed in the Proceedings of this Academy. t
Without submitting further evidence Professor Todd now comes
with a repetition of this explanation in a paper read by title at the
last meeting of this Academy.t In the Missouri report, Professor
Todd simply refers to "the fossils which have been introduced
extensively in the creeping and cracking of the deposit."
But in the more recent paper, he attempts to present a more
complete statement of his view, which however, does not materially
differ from the presentation of nine years ago, as the writer recalls
it. He bases his view on the following observations and opinions:
First, the loess along the Missouri river shows frequent slipping
and step-faulting. Second, most of the fossil localities are on hill
sides and near streams. Third, the shells were gently entombed by
the creeping loess.
It is evident that Professor Todd has limited his observation
largely to the immediate vicinity of the Missouri river, otherwise
he would scarcely have set forth the first two of these propositions
as characterizing all loess. Step-faulting is indeed common along
the Missouri, and also the Mississippi, especially on the eastern
side. If fossils were limited to the steep slopes which are most
subject to this creeping and faulting, there might be some reason
in this contention. But unfortunately for Professor Todd's view,
innumerable examples of fossiliferous loess occur in localities and

•

"Vol. X, p. 129, 1896.
tVol. V, pp. 46-51, 1898.
tsee Proceedings, Vol. XIII, pp. 187-194, 1907.
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situations in which such faulting is entirely out of the question.*
It should be noted that faulting and slipping is not so universal as
might appear from his statement. In many localities with gentler
slopes and flatter areas where fossiliferous loess occurs, there is
no evidence of such slipping and faulting in fresh cuts. In such
localities it is only the faces of road and older railway cuts that
present this phenomenon, and that on a small scale. Yet in the
newest cuts, which present no evidence of ...slipping, continuous
fossiliferous deposits, approximately horizontal or following the
rather flat contours, may often be traced for considerable distances.
The writer has observed such continuous deposits in fresh cuts in
the Gaulocher brickyard at Iowa City, in the first cut west of Iowa
City on the electric line, in the Danner cut near Coralville, and at
other points northward on the same line, along the Chicago Great
Western railroad just southwest of Carroll, along the Mississippi
Central railroad near the foot of Union street in Natchez, Mississippi, and in other street, road and railway cuts, both fresh and
old, in various parts of the Mississippi valley.
In all these cases the slopes were so gradual that absolutely no
evidence of step-faulting appeared, as evidently none had occurred:
Yet the fossils were scattered in practically horizontal continuity,
in some cases through several hund:i;ed feet.of these deposits, and
to a depth of from one to more than twenty feet. It is impossible
to conceive of a method of cracking and slipping by which it would
be possible to introduce these shells after the formation of the
deposit, and give to them their present horizontal distribution.
It would be especially interesting to hear Professor Todd's application of his explanation to cases like that at Carroll, where a
fossiliferous loess underlies a distinct non-fossiliferous loess, or
that at Muscatine where a fossiliferous loess lies under the Illinoian
drift. In the first case the first long cut along the Chicago Great
Western R. R. southwest of Carroll, Iowa (See Plate I, fig. 1), exposes several feet of Kansan drift over which lies a bed of bluishgray loess varying from two to four feet in thickness. This loess is
very fossiliferous, and the fossils are scattered throughout its length,
but above it a layer of distinctly different yellow loess, several feet
in thickness, shows no trace of shells. An exposure facing Hershey_
Ave., near Green street in Muscatine, Iowa, shows about three
feet of bluish-gray fossiliferous loess resting upon Kansan drift,
and covered by several feet of Illinoian drift. It appears as a light
*Some of these localities were mentioned in the discussion in 1897, and must have ee
caped Professor Todd's memory.
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band (a) in Plate I, fig. 2. Another suggestive case is figured in
Plate II, fig. 1.
If Professor Todd's explanation of the introduction of the fossil
shells is correct how and when did the fossils reach the buried
loess in the two preceding, and many similar cases?
Professor Todd's statement that the fossil localities are on hillsides and near streams, needs very material modification. While
it is true that fossiliferous loess is most abundant on slopes and
near rivers, this fact does not support Professor Todd's contention.
The living forms are today most abundant in such localities, as they
no doubt were upon the successive surfaces· presented during the
deposition of the loess. But they are not restricted to such localities. In many cases fossiliferous loess occurs at points remote
from larger streams, often on but slightly sloping surfaces, and
not infrequently it forms the topmost portions of elevations.
Conspicuous examples of fossiliferous loess exposures at points
remote from the larger streams which are bordered by much loess,
are the following:
1. The vicinity of Clarkson, Neb., more than sixteen miles north
of the'Platte river, and with no large stream near.
2. Bruno, Neb., about twelve miles south of the Platte river,
and without streams ip the immediate vicinity.
3. Lincoln, Neb., nearly thirty miles from the Platte, and with
no large stream near.
4. The territory between Carroll and Harlan, Iowa, along the
Chicago Great Western R. R. which includes a part of the great .
divide, is of this kind, the streams for many miles around being
small and with narrow valleys.
In all these cases abundant fossiliferous loess is present at high
altitudes, and not in close proximity to streams. The loess materials
in these cases were probably brought from more remote points,chiefly from distant larger streams,-but the shells were local.
In addition to these more remote points, there are many other
localities irrespective of position with reference to streams, which
show abundant fossils in flatter areas which are not subject to
extensive faulting. A few are here cited:
1. The loess-covered territory south of Larchwood, Iowa, which
is rather sparingly fossiliferous on the broader uplands.
2. The first cut northeast of Carroll, Iowa, on the Chicago
Great Western railroad. This cuts through a low ridge, and exposes the following section, beginning below: Kansan drift,
gumbo, a very fossiliferous post-Kansan loess, a yellow post.:.Iowan
https://scholarworks.uni.edu/pias/vol14/iss1/21
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loess, Wisconsin drift, and in places a thin veneer of a soil, resembling and corresponding to loess.
3. The low cuts along the M. P. railroad about two miles west
of Nebraska City, Neb., in an undulating plain. The lower, postKansan bluish-gray loess contains an abundance of fossils.
4. Several exposures on the plateau on which Natchez, Miss.,
stands show numerous fossils.
5. The undulating loess-covered area surrounding Cannonsburg, Miss., is quite fossiliferous, as shown in railway cuts.
6. Several exposures in and near Iowa City, notably the first
C., R. I. & P. R. R. cut west; the exposures near the cemeteries;
and numerous exposures along the roads leading west and southwest.
7. Here may also be noted the Chicago, Rock Island & Pacific
railroad cut in the uplands just west of Davenport. This was reported upon by Professor Pratt* in 1869. He described the loess
as under a "gently sloping prairie," and speaks of the "horizontal
position of the strata,"-characters which are still evident. The
loess here contained shells "extremely fragile, but unbroken."
These localities and many others like them, offer a sufficient
response to Professor Todd's statement that "until we have evidence from the central masses of loess, i. e., deep below a flat surface, where fissuring or wash could not be postulated, there will be
reasonable doubt." Fissuring and wash sufficient to produce the
deep vertical and broad horizontal distribution of the fossils in
many of these exposures certainly cannot be assumed even by the
wildest flight of imagination.
Moreover there are very many localities, both along the Missouri
and elsewhere, in which fossiliferous loess occupies the tops of
ridges, as well as lower slopes, and the shells often appear at the
very surface of the topmost portions of the elevations. The following are conspicuous examples:
1. The top of the hill on which the reservoir is located at Arion,
Iowa. The hill rises 150 feet above the valley. There is no large
stream near. (Plate II, fig. 2.)
2. The top of the hill just south of Carroll, Iowa, along the
wagon road leading south. The fossils here are almost at the
surface.
3. The top of the ridge in Hamburg, Iowa.
*Proc. Davenport Acad. Sci., Vol. 1, pp. 96-97.

Read in 1869, published in 1876.
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4. The very summit of King Hill, and other elevations in St.
Joseph, Mo. The fossils are here very abundant at the extreme
summit, which is about 250 feet above the valley.
5. The cut near the New Orleans & Northwestern railroad
depot in Natchez, Miss.*
6. A cut near the corner of Walnut and South streets, and
several other cuts, especially northward, in Vicksburg, Miss.
In all these cases the fossiliferous loess extends over the topmost portions of the hills where faulting and fissuring are least
noticeable, and where the horizontal distribution of the fossils is
so uniform that the introduction of the shells through fissures is
inconceivable.
That the fossils of the loess should have found their way into the
deposit in the manner suggested by Professor Todd is so contrary
to all the facts which may be observed even without getting out of
sight of the Missouri river, that in presenting this view he has
shown an utter lack of that "scientific caution" which he himself
gratuitously suggests to the writer.
The fallowing considerations are especially worthy of notice in
this connection :
1. If the fossil shells had been carried downward from the
surface as Professor Todd suggests, there should be a preponderance of these shells in the upper part of the deposit. As a
matter of fact they are frequently abundant at considerable depths
and lacking nearer the surface.
2. The shells should in that case frequently, if not usually,
appear in vertical or oblique lines marking the old fissures. In
truth, the shells are usually in continuous bands, either horizontal
or following vertical contours.
3. The shells should be absent from the topmost portions of
higher elevations and from horizontal or gently sloping loess deposits. In reality they are frequently abundant in both, as already
stated.
4. If the shells had simply fallen or crept into fissures we
should, at least occasionally, find comparatively fresh shells at
some distance below the surface. In an experience covering more
than twenty-five years, during which the writer has examined fossiliferous loess in innumerable sections from Wisconsin to Louisiana, and from Indiana to Nebraska, he has not seen a single specimen of this kind below a depth of a few inches, nor has he learned
of such a case.

•

*See Am. Geol., Vol. XXX, Pl. XII.
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5. Where a distinct creeping of the loess has taken place "on
steep slopes, when the lower portion has been rendered plastic by
moisture," the fossils in the deposit are as a rule, so badly crushed
that it is impossible to secure perfect specimens even where fossils
are abundant. The writer has observed shells thus crushed by
evident creeping and slipping, at Natchez and Vicksburg, Miss.;
Helena, Ark.; St. Joseph, Mo.; Council Bluffs and Missouri Valley,
Iowa; Omaha, Neb., and other points. This creeping or faulting
takes place chiefly, if not wholly, while the loess is moist, and
when it is in that condition its fossils are as a rule soft and very
frail, and hence easily crushed by the slightest movement of the
bank.
The perfection of the most delicate fossils in the great majority
of fossiliferous exposures is sufficient proof that such movements
have not been general.
So far as concerns Professor Todd's references to the occurrence
of fossil localities on hillsides and near streams; to the presence
of non-fossiliferous exposures "in apparently equally favorable locations," and of their occurrence at points remote from streams,
they are wholly irrelevant.
The variations in distribution have been discussed by the writer,*
who has repeatedly pointed out the striking similarity in the
distribution of modern and fossil forms in various localities. Students interested in these problems, who will go to the field and carefully compare the distribution of both living and fossil forms,
will be convinced of this similarity, and will appreciate the fact
that it is evidently caused by like conditions,-conditions such as
now prevail over the same area.
The inequality of distribution of the fossils which has so attracted Professor Todd's attention, is exactly duplicated by the
modern forms. A grove, remote from a stream or adjoining it,
may have many living mollusks, while another, in either situation
and seemingly similarly placed, may have none. Prairie areas,
wholly without woody plants, will have few or no living mollusks,
and as the greater part of the territory remote from streams
throughout the Mississippi valley is prairie, its molluscan fauna
is limited and local.
Similar conditions in all probability prevailed during the formation of the several loesses (one following each glacial drift), and
*See especially Proc. Ia. Acad. Sci., Vol. VI, pp. 98-111, 1899, or Journal of Geol., Vol.
VII, pp. 122-136, 1899.
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as the shells were gradually buried, the fossils retained the same
peculiarities of distribution. In localities where more than one
loess occurs, changes in local conditions frequently produced one
loess with fossils, and another without.
Creeping and slipping evidently do not materially influence the
peculiarities of distribution of the fossils, for these are related to,
and consistent with those of the living fauna.
Equally unfortunate is Professor Todd's attempt to explain the
absence of the fresh-water mollusks from the loess by reference to
the possible coldness of the water, and to its muddiness.
Modern fresh-water shells are exceedingly abundant in some
localities in the far north; on the other hand they are almost completely absent from the loess of the far south, where it is certain
that at no time in the later history of the continent, cold could have
caused this absence, and where the remains of land shells are in
large part those of species which are almost sub-tropical. Throughout the Mississippi valley modern fresh-water shells are abundant,
and they were probably equally abundant during the time of the
deposi.tion of loess, for the much more abundant terrestrial shells
point to conditions similar to those of the present. The freshwater shells were not buried in the loess simply because it was not
deposited in water, in which they lived.
The muddiness of the streams equally fails to account for the
absence of fresh-water mollusks. Even continually muddy water
is not necessarily fatal to mollusks. For example in the brick-red
Washita river of Oklahoma, with its perpetual burden of silt which
exceeds in amount for every cubic unit even that of the Missouri,
fresh-water mollusks are locally common.
The absence of mollusks from a large part of the Missouri river
is due probably in very large part to the constant rapid shifting
of the bottom of that stream. But even granting that mud destroys
molluscan life, the absence of fresh-water mollusks from the Missouri river loess is not explained on this ground. This loess extends along many of the tributaries of the Missouri, and these
tributaries are not perpetually muddy, and nothing indicates that
they ever were muddy throughout the year, like the Missouri.
These tributaries now contain an abundant fresh-water molluscan
fauna, and they have no doubt sustained it during all the time
which has been favorable to the terrestrial mollusks which have
inhabited the region from the time of the beginning of the loess
deposition. Yet no fluviatile fossils have been found in the loess
bordering them.
https://scholarworks.uni.edu/pias/vol14/iss1/21
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Certain other points in Professor Todd's paper are worthy of attention. His closing statement concerning the relative abundance
of loess on the east and west sides of the Missouri river is astonishing in view of his experience along that stream. Surely anyone
who has taken the trouble to compare the deposits of loess on the
opposite sides of the river at St. Joseph, Mo., and Wathena, Kan.;
at Forest City, Mo., and Rulo, Neb.; at Pacific City, Iowa, and
Plattsmouth, Neb.; at Council Bluffs, Iowa, and Omaha, Neb.
(where the difference seems to be least of all, but is nevertheless
striking); at Missouri Valley, Iowa, and Blair, Neb., and at
Sioux City, Iowa, and opposite Nebraska points, will scarcely speak
of a merely "slight excess" on the eastern side, when in fact the
loess on the east side is almost uniformly very much thicker, as it
is along the eastern side of the Mississippi river. So far as the
writer's observations show, the thickness of the loess on the east
side of the Missouri river averages fully twice that on the west
side, though it must be borne in mind that it is extremely difficult
to give exact ratios as the loess is very variable in thickness on
both sides of the river. But that the average thickness of the loess
is greater on the eastern sides of the Mississippi and Missouri
rivers is undoubtedly true. This, together with the evident close
relationship between the distribution of both the loess and its
fossils, to the modern distribution of plants which is determined
largely by the same forces, and the fact that enormous amounts
of dust are now gathered from the bars of such streams as the
'l\nssouri, all furnish strong proof that the greater part of the
materials of the loess were gathered in the form of dust from river
bars. They are not consistent with the suggestion that the materials originated on the dry western plains, and moreover it should
be borne in mind that by far the greater part of the loess in the
Mississippi drainage occurs along streams which drain drift-covered areas, and that in composition the loess is practically identical
with the fine materials of the drift.*
The advocates of the aeolian hypothesis therefore decline to follow Professor Todd's suggestion to search on the dry western
plains for the source of the loess materials.
Professor Todd's argument based on the formation of river terraces would have greater weight if the loess was restricted to the
terraces along the Missouri and other streams. But fossiliferous
* Compare analyses of glacial clays, p. 250, and loess, p. 282, in the 6th An. Rep. U. 8.
Geol. Sur., 1885, Chamberlin and Salisbury.
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loess is found in such abundance, even in the territory contiguous
to the Missouri River, at points remote from the river, occupying,
for example, the great divide in Carroll County, Iowa, and a large
part of the territory between the Platte and Elkhorn rivers in
Nebraska, in many of these cases at the highest points in the territory, and the formation of these deposits in water would call for
the flooding of enormous areas. No evidence of such flooding has
yet been presented, though the presence of the loess has sometimes
been accepted as such evidence. Moreover the presence of the
great bodies of water postulated by this view would make impossible such accumulation of land-shells in their silt deposits as we
find in the loess.
Perhaps no argument has been more tenaciously adhered to by
recent advocates of the glacio-fluviatile hypothesis than that based
on the blending or intermingling of drift and loess, which has been
urged as proof of the continuity or identity of the glacial and loess
periods. Professor Todd offers nothing new on this phase of the
question, though he derives much satisfaction from the assumption
that it is true. In support of his view he cites Winchell for Minnesota, McGee for northeastern Iowa and U dden for southwestern
Iowa. Winchell's references are usually so general that the writer
confesses that he has not always been able to follow them in the
field. He has, however, examined numerous loess and drift sections
in southern Minnesota, and has uniformly found them like those of
northern Iowa, without unique features. He is, also, familiar with
the territory covered by McGee and Udden and has examined most
of the section which they mention, and many others like them.
Two types of this intergradation may be observed in Iowa and
adjacent territory. The one is that between the fine sands and
the overlying loess which may frequently be observed along the
border of the Iowan drift in Iowa, as north of North Liberty; on
the east side of the Missouri river, as at St. Jospeh, Mo.; on the
east side of the Mississippi river, as at Gladstone, Ill. (see Plate
III, fig. 1) ; and in the vicinity of West Point, Neb. In all these
cases the areas in which such intergradation occurs show evidences
of having been sand dune areas, or they are directly connected with
existing sand dune areas. The intergradation is such as would be
produced by the gradual fixing of the dunes by vegetation, and
the subsequent deposition of fine materials by wind in the anchorage thus provided. Illustrations of such transformations may be
observed on a small scale in modern sand dune areas, as west of
https://scholarworks.uni.edu/pias/vol14/iss1/21
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California Junction, Iowa. These areas, therefore, give strong
support to the aeolian hypothesis.*
The other type occurs between the Kansan drift and loess, and
may be found at various points in Iowa, Nebraska and Missouri.
In the Kansan territory the drift is very generally covered with a
more or less variable layer, seldom exceeding one or two feet in
thickness. It is usually dark (generally blue or reddish-brown),
very compact and almost impervious, with pebbles and coarse
grains of sand in the lower portions, but the upper parts usually
fine, and often grading into loess, the change being usually completed within a few inches. It is the deposit which McGee included as the lowest member of the loess series, and which Udden
designates as gumbo.
It is also the same as the lowest of the three "loesses" reported
by Wilcox at Red Oak, Iowa, to which Todd refers. Professor
Todd states (p. 191 1. c.) that "Udden admits that 'red clay or
gumbo' may be a loess," but a reading of the references which he
cites shows that Professor Udden simply suggested the possibility that gumbo may be in part old loess which has been modified
by subsequent conditions, and that he does not consider it typical
loess.
An examination of a large number of sections of this kind
has convinced the writer that the gumbo is not genetically the
same as loess. The material is harder, more compact, being evidently chiefly a glacial "joint clay," and almost invariably contains
pebbles, usually more or less scattered, or coarse grains of sand, at
least in its lower parts. So far as the writer's observations show
it is wholly devoid of fossils, and none have been reported from it.
It often grades downward into true drift, and not infrequently
upward into true loess. This latter transition usually occurs within
a very short vertical distance, rarely more than from one to six
inches. Occasionally the line between the gumbo and the loess
is sharp but a slight intergradation is more common.
In its texture and presence of occasional pebbles the transition
part of gumbo often resembles somewhat the deposits which the
writer has observed in somewhat swampy places on the Wisconsin
drift area in northern Iowa, and probably represents an old postKansan soil, the first to be formed after the withdrawal of the icesheet, probably chiefly by water action. A similar slightly pebbly
*This question will be discussed more fully by the writer in a paper on the "Loess of
the Paha and River-ridges.''
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or sandy heavy soil is now found on the poorly drained Kansan
surfaces in Dubuque and Bremer counties, and elsewhere.
If swampy areas, such as are still common within the Wisconsin
drift area in Iowa were gradually drained by erosion, a vegetation
would soon gain a foothold on the exposed parts. This would at
first be scattered, and would retain but little fine material. Every
subsequent temporary flooding of the territory during wet seasons
would result in the covering of the plants and the mingling of
some of the coarser materials with the fine soil accumulated by
them. As the drainage became more perfect the flooding would be
less frequent, and less coarse material would be shifted, until
finally the permanently exposed surface would be densely covered
with vegetation and would accumulate a uniformly fine soil, and
ultimately a loess.
In such cases the line of demarkation between the drift, sand or
muck, and the overlying soil would not be sharp, as may frequently be observed on old sandbars along our streams. The fact
that gumbo thus frequently grades up into loess is therefore far
from proof that the two deposits are genetically the same, but suggests only a gradual change in conditions during the transition
period. The manner in which vegetation starts on a bare loess
surface is shown in Plate III, fig. 2, and is of interest here.
The presence of the several contiguous deposits leads Professor
Todd to ask: "But how by the aeolian hypothesis can be explained
the occurrence of different strata of considerable thickness, clearly
delimited and in close contact?" Eliminating the gumbo, with
which, as noted, the aeolian hypothesis has little or nothing to do,
the question may be readily answered with reference to contiguous
loesses. Investigation has shown that the contiguous loesses lie
wholly (as far as observed) outside of the several drift borders, or
at least near them. The advance of the several ice-sheets was accompanied by a glacial climate the influence of which must have
been felt far beyond the border in a territory in which large quantities of ice and snow remained during the greater part of each year.
In such territory there would be no evidence of glacial drift, but as
all vegetation must have been destroyed on the old surface, and as
new materials were brought down by the later ice-sheet which could
be re-worked into a newer Ioess, a decided difference between the
newer and older Ioess would be expected, and the line of demarkation
between them might well be sharp, though not necessarily so, especially at points more remote from the ice-border. When the Illinoian
ice-sheet entered Iowa there was evidently loess on much of the
https://scholarworks.uni.edu/pias/vol14/iss1/21
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Kansan. That portion within the Illinoian lobe was removed by
the ice, but outside of the lobe only such effect as has been noted
could have been produced. In Scott county, Iowa, north of Davenport, several exposures show two loesses, the interval between
which evidently marks the time of the presence of the Illinoian
ice near by. Similarly two loesses occur just outside the Iowan
lobe at Decorah, near Iowa City and at Carroll, Iowa, the interval
between which marks the presence of the Iowan ice. That this
view is correct is further attested by the presence of a drift (the
Iowan) in the interval, as in the northern part of Johnson county,
or by a drift (the Wisconsin) capping the loess as at Des Moines
and Carroll.
Thus the presence of several loesses does not weaken the aeolian
hypothesis. On the contrary it strengthens it, for each ice-sheet
produced new conditions and brought new materials, which during
the inter-glacial periods were built up into loess under conditions
, which produced an abundance of plants and land-snails, a fact
which precludes the presence of floods.
Professor Todd again refers to the "interloessial till" found by
Dr. Bain and himself at Sioux City. It is worthy of note that the
numerous observers who have studied the loess along the Missouri
and elsewhere have failed to discover any other "interloessial till."
If the conditions assumed by the advocates of the fluviatile hypothesis once existed, such examples should be frequent. It may
. further be said that the particular exposure in question has not
been so carefully studied that its character could be considered as
absolutely established for broad conclusions.* It is also a fact that
on both sides of the Missouri river the drift frequently rises to
form huge cores of the loess-covered ridges, and that it rises much
above some of the loess exposures which appear on the slopes, thus
making it locally possible to have drift carried over loess during
· heavy rains.
So long as all this is true, and until Professor Todd brings to
light other and later evidences than he has thus far produced, the
writer's objection (which he designates as "strictures") to general conclusions which are based upon such insufficient evidence,
must stand.
*In the interval between the presentation and the printing of this paper the writer made
a careful examination of numerous sections near Sioux City, among them the sections
showing the "interloessial till," and found that the member below this till is not loess, but
a heavy Joint clay which is evidently glacial and pre-loessial. This removes one of Professor
Todd• s strongest props, and explains what heretofore has been a puzzle to students ot tbe
loess. A more complete account of this and related deposits is in preparation.
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In connection with his discussion of the above-noted deposits,
Professor Todd calls upon the advocates of the aeolian hypothesis
to show cause for claiming that most of the Missouri River loess
is of aerial deposition when so many similar deposits are unquestionably of aqueous origin." Before entering upon this task the
writer calls upon him to designate exactly where these "similar
deposits" are located,-not by reference to books and papers, but
to exact localities where they may be studied in the field. The
cases which he has thus far cited certainly do not give grounds
for his challenge.
In closing, the writer desires to call attention to one more statement made by Professor Todd which is misleading. He states that
the writer "postulates timber-clad hills for the habitat of his land
shells." In various papers on the subject the writer has referred
to the fact that land-snails are most abundant in timber covered
areas, but they are not absolutely restricted to them. Other vegetation may furnish food and shelter for some of the species.
Nevertheless, if we are to judge of the past from the present the
great majority of the fossils once lived upon areas covered with
trees or shrubs.
But in that case, he asks, "how can the absence of large root
marks be accounted for?" During the spring the writer made an
investigation of the loess ridge in which certain human remains
were found near Florence, Neb. In the course of this work he
had occasion to re-excavate and slightly extend the excavation
made by Professor Barbour and Mr. Gilder. The section showed
cavities near the surface, left by several large roots, and in the
cavities there remained only slight traces of vegetable matter in
the form of a brown residue of the consistency of fine sawdust.
The walls of the cavity were in many places without discoloration
by organic matter, and in wet seasons such cavities would be easily
filled by loess without leaving any trace of the root. The same
thing takes place with smaller roots in many loess exposures.
This decay and disappearance of roots is taking place now, and
has undoubtedly continued through long periods of time in which
the loess accumulated.
But if Professor Todd finds difficulty in explaining what becomes of the roots in a gradually increasing loess deposit, will he
kindly explain what has become of the roots of the countless generations of plants which have undoubtedly developed upon the loess
deposits which he assumes to be practically without increment?
The upper portions of the loess subsoils ought in that case to be
https://scholarworks.uni.edu/pias/vol14/iss1/21
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crowded with such evidences of the old roots as he calls for, yet
an examination of the sections shows nothing of the kind.
E XPLANATION OF PLATE

I.

Figure 1.-Two loesses over Kansan drift, in the first cut on the Chicago
Great Western railroad southwest of Carroll, Iowa. The lower loess is fossiliferous. (From Plate XI, Bull. Lab. Nat. Hist., State Univ. of Iowa,
Vol. V.)
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I.

Figure 2.-Bluish fossiliferous loess (a) between the Kansan and Illinoian
drifts. Opposite Hershey avenue, beyond Green street, Muscatine, Iowa.
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II.

Figure 1.-A bank in cut on interurban railway just south of station at
Coufals. The lowest stratum is a fossiliferous post-Kansan loess; above it,
marked by the four markers, is Iowan sand, which blends with drift to the
left; the uppermost stratum is a yellow post-Iowan loess. Neither of t he t wo
upper strata contain fossils. (From Plate XII, Bull. Lab. Nat. Hist., State
Univ. of Iowa, Vol. V.)
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Figure 2.-Hill at Arion, Iowa, rising 150 feet above the valley, and capped
with loess which is most fossiliferous at the very summit.
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I![.

Figure 1.-Loess overlying an old sand dune at Gladstone, Ill. The sand is
stratified and grades upward into loess. The latter is marked by the holes
made by sand-martins .
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Figure 2.-A nearly vertical bank of loess in Fairmount park, Council
Bluffs, Ia. Grasses and other plants have already gained a slight foothold,
but they appear only in scattered tufts.

https://scholarworks.uni.edu/pias/vol14/iss1/21

20

